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[Document Name] Specification 

[Title of the Invention] PROCESS FOR PRODUCING N- 
M0N0ALKYL-3-HYDROXY-3- (2-THIENYL) PROPANAMINE AND 
INTERMEDIATE 
5 [Claims] 

[Claim 1] A process for producing an N- 
monoalkyl-3-hydroxy-3- (2-thienyl)propanamine represented 
by General Formula (2) : 
[Compound 2] 

K « 

wherein R is C1-4 alkyl, comprising the step of reducing a 
(Z) -W-monoalkyl~3-oxo-3- (2-thienyl) propenamine 
15 represented by General Formula (1) : 
[Compound 1] 




20 wherein R is as defined above. 

[Claim 2] The process for producing an W- 
monoalkyl-3-hydroxy-3- (2-thienyl) propanamine according to 
Claim 1, wherein reduction is performed using sodium 
borohydride or sodium cyanoborohydride . 

25 [Claim 3] A (z) -AHnonoalkyl-3-oxo-3~ (2- 




-2- 

thienyl) propenamine represented by General Formula (1) : 
[Compound 3] 



5 




wherein R is Ci_ 4 alkyl. 

[Claim 4] The compound according to Claim 3, 
wherein the (Z) -W-monoalkyl-3-oxo-3- (2- 
thienyl) propenamine is (Z) -AT-monomethyl-3-oxo-3- (2- 
10 thienyl) propenamine 

[Claim 5] A process for producing a [Z)~N- 
monoalkyl-3-oxo-3- {2 -thienyl) propenamine represented by 
General Formula (1) : 



15 




(1) 



wherein R is Ci_ 4 alkyl, comprising the step of reacting 
an alkali metal salt of p-oxo-p- (2-thienyl) propanal 
represented by General Formula (3) : 
20 [Compound 4] 




(3) 



wherein M is an alkali metal atom, with a monoalkylamine 
25 compound represented by General Formula (4) ; 



[Compound 5] 

H 2 N-R (4) 
wherein R is as defined above. 

[Claim 6] A process for producing an N- 
5 monoalkyl-3-hydroxy-3- (2-thienyl) propanamine represented 
by General Formula (2) : 
[Compound 9] 



10 




(2) 



wherein R is Ci- 4 alkyl, comprising the steps of: 

reacting an alkali metal salt of p-oxo-(3- (2- 
thienyl) propanal represented by General Formula (3}: 
[Compound 6] 




(3) 



wherein M is an alkali metal atom, with a monoalkylamine 
compound represented by General Formula (4) : 
20 [Compound 8] 

H 2 N-R (4) 
wherein R is as defined above, to give a (2} -W-monoalkyl- 
3-OXO-3- (2-thienyl) propenamine represented by General 
Formula (1) ; 
25 [Compound 8] 



-4- 




wherein R is as defined above; and 
5 reducing the (Z) -W-monoalkyl-3-oxo-3- (2- 

thienyl) propenamine. 

[Claim 7] The process for producing an W- 
monoalkyl-3-hydroxy-3- (2-thienyl) propanamine according to 
Claim 6, wherein reduction is performed using sodium 
10 borohydride or sodium cyanoborohydride . 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] 

The present invention relates to a process for 

15 producing an W-monoalkyl-3-hydroxy-3- (2- 

thienyl)propanamine. N-monoalkyl-3-hydroxy-3- (2- 
thienyl}propanamines are highly reactive and useful as 
intermediates for various pharmaceuticals. The present 
invention relates also to a novel compound for use as a 

20 production intermediate of an AT-monoalkyl-S-hydroxy-S- (2- 
thienyl)propanamine, i.e., a (Z) -W-monoalkyl-3-oxo-3- (2- 
thienyl) propenamine, and a production process thereof. 
[0002] 

[Prior Art and Problem To Be Solved by the Invention] 
25 An example of a method known for producing an 



-5- 

W-monoalkyl-3-hydroxy-3- (2-thienyl) propanamine is 
reducing 1- (2-thienyl) -3-chloropropane-l-one with sodium 
borohydride in ethanol to give 3-chloro-l- (2-thienyl) -1- 
propanol, halogen-exchanging this 3-chloro-l- (2-thienyl) - 
5 1-propanol with sodium iodide in acetone to give 3-iodo- 
1- (2-thienyl) -1-propanol, and reacting this 3-iodo-l-(2- 
thienyl ) --1-propanol with an aqueous monomethylamine 
solution in tetrahydrof uran (CHIRALITY, 12, 26-29 (2000)). 
This method is not industrially advantageous since the 
10 starting material, i.e., 1- (2-thienyl) -3-chloropropane-l- 
one, is a highly unstable compound. 
[0003] 

An example of a method known for producing N- 
dimethyl-3~hydroxy-3- (2-thienyl) propanamine is reacting 
15 2-acetylthiophene with a dimethylamine hydrochloride in 
isopropanol in the presence of paraformaldehyde and 
hydrochloric acid to give 2-thienyl 2-dimethylaminoethyl 
ketone, and reducing this ketone with sodium borohydride 
in ethanol (Japanese Unexamined Patent Publication No. 
20 1995-188065). 

[0004] 

When an W-monoalkyl-3-hydroxy-3- { 2- 
thienyl) propanamine is produced according to the method 
described immediately above using a monoalkylamine 
25 hydrochloride in place of a dimethylamine hydrochloride, 



-6- 

it is problematic in that a dimeric W,W ,N r '-alkyl-bis [1- 
[3-oxo-3- (2-thienyl) propane] ] amine is generated due to 
the unstable production intermediate, i.e., 2-thienyl 2- 
monoalkylaminoethyl ketone, which results in a low yield 
5 of W-monoalkyl-3-hydroxy-3~ (2-thienyl) propanamine 

obtained after the reduction with sodium borohydride. 
[0005] 

[Problem to Be Solved by the Invention] 

An object of the present invention is to 
10 provide a process for producing an W-monoalkyl-3-hydroxy- 
3- (2-thienyl) propanamine in an industrially inexpensive 
and easy manner, and a production intermediate thereof. 
[0006] 

[Means for solving the problem] 

15 The inventors conducted extensive research to 

attain the objectives described above and found that a 
novel compound, i.e., a (Z) -W-monoalkyl-3-oxo-3- (2- 
thienyl) propenamine, is useful as a starting material for 
producing an N-monoalkyl-3-hydroxy-3- (2- 

20 thienyl) propanamine. They found also that, by reducing 
this novel compound, an W-monoalkyl-3-hydroxy-3- (2- 
thienyl) propanamine can be produced in an industrially 
inexpensive and easy manner and that this {Z)-N- 
monoalkyl-3-oxo-3- (2-thienyl) propenamine can be produced 

25 by reacting an alkali metal salt of (S-oxo-p- (2- 



thienyl) propanal with a monoalkylamine compound. 



[0007] 



In particular, the present invention provides 



[0008} 



a process for producing an A7-monoalkyl~3-hydroxy-3- (2- 
thienyl) propanamine represented by General Formula (2): 

[0009] 
[Compound 11] 



wherein R is Ci- 4 alkyl, 
[0010] 

comprising the step of reducing a {z) -W-monoalkyl-3-oxo- 
3- (2-thienyl) propenamine represented by General Formula 
(1) : 

[0011] 
[Compound 10] 



wherein R is as defined above. 
[0012] 

Moreover, the present invention is directed to 
a {Z) -AHmonoalkyl-3-oxo-3- (2-thienyl) propenamine 




(2) 




(1) 



-8- 

represented by General Formula (1) : 

[0013] 
[Compound 12] 



5 




(1) 



[0014] 

wherein R is C x „ 4 alkyl. 
[0015] 

10 Furthermore, the present invention relates to 

[0016] 

a process for producing a (Z) -W-monoalkyl-3-oxo-3- {2- 
thienyl)propenamine represented by General Formula (1) : 
[0017] 
15 [Compound 15] 




wherein R is C1-4 alkyl, 
20 [0018] 

comprising the step of reacting 
[0019] 

an alkali metal salt of p-oxo-p- (2-thienyl) propanal 
represented by General Formula (3) : 
25 [0019] 



-9- 

[ Compound 13] 




(3) 



5 wherein M is an alkali metal atom, 
[0020] 

with a monoalkylamine compound represented by General 
Formula (4 ) : 

[0021] 
10 [Compound 14] 

H 2 N-R (4) 
wherein R is as defined above. 
[0022] 

Furthermore, the present invention relates to 
15 [0023] 

a process for producing an /\J-monoalkyl-3-hydroxy-3- (2- 
thienyl) propanamine represented by General Formula (2): 

[0024] 
[Compound 19] 




(2) 



OH 



25 



wherein R is Cx-4 alkyl, comprising the steps of: 
[0025] 

reacting an alkali metal salt of p-oxo-p- (2- 



-10- 

thienyl)propanal represented by General Formula (3) : 

[0026] 
[Compound 16] 

„ 

° M® 

wherein M is an alkali metal atom, with a monoalkylamine 
compound represented by General Formula (4) : 

[0027] 
[Compound 17] 

H 2 N-R (4) 
wherein R is as defined above, to give 
[0028] 

a (z) -N-monoalkyl-3-oxo-3- (2-thienyl) propenamine 
represented by General Formula (1) : 

[0029] 
[Compound 18] 



(1) 



20 

wherein R is as defined above; and 
[0030] 

reducing the ( Z) -7V-monoalkyl-3-oxo-3- (2- 
thienyl) propenamine . 
25 [0031] 
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[Mocie for Carrying out the Invention] 

The method for producing an A/-monoalkyl-3- 
hydroxy-3- {2-thienyl)propanamine of the invention 
comprises the step of 
5 [0032] 

reducing a (z) -W-monoalkyl-3-oxo-3- (2-thienyl) propenamine 
represented by General Formula (1) : 

[0033] 
[Compound 20] 

10 



15 wherein R is C1-4 alkyl. 

[0035] 

Examples of C1-4 alkyl are methyl, ethyl, n~ 
propyl, isopropyl, n-butyl, t-butyl, etc. 
[0036] 

20 Examples of reducing agents usable for the 

reduction are diisobutylaluminum hydride and like metal 
hydrides; sodium borohydride, sodium cyanoborohydride, 
lithium borohydride, potassium borohydride, and like 
complex metal hydrides; borane, 9- 

25 borabicyclo[3, 3, 1] nonane, and like borane compounds; 




(1) 
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hydrogen; etc. Among such reducing agents, complex metal 
hydrides are preferable because of their high reducing 
power, with sodium borohydride and sodium 
cyanoborohydride being particularly preferable. 
5 [0037] 

The amount of reducing agent is preferably 0.1 
to 7 mol, and more preferably 0.2 to 5 mol, per mol of 
(Z) -W-monoalkyl-3-oxo-3- (2-thienyl) propenamine . Amounts 
of reducing agent less than 1 molar equivalent are likely 

10 to result in an impaired yield because the reaction does 
not proceed sufficiently. On the other hand, amounts of 
reducing agent exceeding 7 mol do not exert effects 
justifiable for such amounts, and are therefore not 
economical . 

15 [0038] 

Examples of reaction solvents usable in the 
reduction of the [Z] -AHnonoalkyl-3-oxo-3- (2- 
thienyl} propenamine are pentane, hexane, cyclohexane, 
heptane, and like aliphatic hydrocarbons; benzene, 

20 toluene, xylene, chlorobenzene, and like aromatic 

hydrocarbons; diethyl ether, tetrahydrofuran, dioxane, 
and like ethers; methanol, ethanol, and like alcohols; 
methyl acetate, ethyl acetate, butyl acetate, and like 
esters; etc. Among such reaction solvents, aromatic 

25 hydrocarbons are preferable, and toluene is particularly 
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preferable. 

[0039] 

The amount of reaction solvent is preferably 
0.1 to 30 times, and more preferably 0.5 to 20 times, the 
5 weight of (Z) -W-monoalkyl~3-oxo~3~ (2-thienyl) propenamine. 
Amounts of reaction solvent less than 0.1 times are 
likely to make stirring difficult. On the other hand, 
amounts of reaction solvent exceeding 30 times are likely 
to impair volume efficiency. 

10 [0040] 

The reduction of the {Z) -W-monoalkyl-3-oxo-3- 
(2-thienyl) propenamine is preferably carried out in the 
presence of a proton-donor for the reduction reaction to 
proceed efficiently. Examples of proton-donors are 

15 methanol, ethanol, and like alcohols; formic acid, acetic 
acid, monochloroacetic acid, dichloroacetic acid, 
trichloroacetic acid, and like carboxylic acids; hydrogen 
fluoride, hydrogen chloride, hydrogen bromide, hydrogen 
iodide, and like hydrogen halides; sulfuric acid; 

20 methylsulf uric acid, p-toluenesulf onic acid, and like 
sulfonic acids; etc. Among such examples, carboxylic 
acids are preferable, and acetic acid is particularly 
preferable, for the reduction reaction to readily 
progress . 

25 [0041] 
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The amount of proton-donor is preferably 20 mol 
or less, and more preferably 0.1 to 10 mol, per mol of 
U}-W-monoalkyl-3-oxo-3-(2-thienyl)propenamine. Amounts 
of proton-donor exceeding 20 molar equivalents do not 
5 exert effects justifiable for such amounts, and are 
therefore not economical. 
[0042] 

The temperature for reducing the (Z)-N~ 
monoalkyl-3-oxo-3- (2-thienyl) propenamine is preferably 

10 from 0°C to 150°C, and more preferably from 20°C to 100°C. 
Temperatures lower than 0°C are likely to slow the 
reaction rate, thereby prolonging the reaction. On the 
other hand, temperatures exceeding 150°C may result in 
impurity generation. Although the reaction time varies 

15 depending on the reaction temperature, it is preferably 
from 1 to 30 hours. 

[0043] 

After the reaction, the reaction solution 
containing the N-monoalkyl-3-hydroxy-3- { 2- 

20 thienyl)propanamine is phase-separated by adding water 
when a water-immiscible solvent is used as a reaction 
solvent. When a water-miscible solvent is used as a 
reaction solvent, water and a water- immiscible solvent, 
e.g., toluene, are added for phase separation. The 

25 solvent contained in the organic phase obtained by the 
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phase separation is distilled off, and crystals thus 
precipitated are then recrystallized, thereby enabling 
the W-monoalkyl-3-hydroxy-3- (2-thienyl) propanamine to be 
isolated. 
5 [0044] 

The W-monoalkyl-3-hydroxy-3- (2- 
thienyl) propanamine thus obtained is 
[0045] 

a compound represented by General Formula (2) : 
10 [0046] 
[Compound 21] 




15 [0047] 

wherein R is Ci_ 4 alkyl. 
[0048] 

Examples of C H alkyl are methyl, ethyl, n- 
propyl, isopropyl, n-butyl, t-butyl, etc. 
20 [0049] 

Specific examples of l\7-monoalkyl-3-hydroxy-3- 
(2-thienyl) propanamines are N-monomethyl-3-hydroxy-3- { 2- 
thienyl) propanamine, N-monoethyl-3-hydroxy-3- (2- 
thienyl) propanamine, W-mono (n-propyl } -3-hydroxy-3- (2- 
25 thienyl) propanamine, W-monoisopropyl-3-hydroxy-3- (2- 



-16- 

thienyl) propanamine, W-mono (n-butyl) -3-hydroxy-3- (2- 
thienyl) propanamine, N-mono ( t-butyl) -3-hydroxy-3- (2- 
thienyl) propanamine, etc. 
[0050] 

5 Such W-monoalkyl-3-hydroxy-3- (2- 

thienyl) propanamines are highly reactive and useful as 
intermediates for various pharmaceuticals. 
[0051] 

The (2) ~W-monoalkyl-3-oxo-3- (2- 
10 thienyl) propenamine represented by General Formula (1) : 
[0052] 
[Compound 22] 



15 




(1) 



[0053] 

wherein R is Ci- 4 alkyl, 
[0054] 

that is used in the process for producing an W-monoalkyl- 
20 3-hydroxy-3- (2-thienyl) propanamine of the invention is a 
novel compound. 

[0055] 

Examples of Ci„ 4 alkyl are methyl, ethyl, n- 
propyl, isopropyl, n-butyl, t-butyl, etc. 
25 [0056] 



-17- 

Specific examples of (Z) -W-monoalkyl-3-oxo-3- 
(2-thienyl) propenamines are ( Z) -W-monomethyl-3-oxo-3- (2- 
thienyl) propenamine, (Z) -W-monoethyl-3-oxo-3- (2- 
thienyDpropenamine, {Z) -W-mono (n-propyl} -3-oxo-3- (2- 
thienyl) propenamine, (Z) -,W-monoisopropyl-3-oxo-3- (2- 
thienyl) propenamine, (Z) -J\r-mono (n-butyl) -3-oxo-3- (2- 
thienyl) propenamine, (Z) -AF-mono ( t-butyl) -3-oxo-3- (2- 
thienyl) propenamine, etc. Among such examples, {Z)-N- 
monomethyl-3-oxo-3- (2-thienyl) propenamine is preferable. 

[0057] 

{ Z) -W-monoalkyl-3-oxo-3- (2-thi enyl ) propenamines 
represented by General Formula (1) can be obtained by 
reacting an alkali metal salt of (3-oxo-p-(2- 
thienyl) propanal represented by General Formula (3): 

[0058] 



(3) 



[0059] 

20 wherein M is an alkali metal atom, with a monoalkylamine 
compound represented by General Formula (4): 
[0060] 

H 2 N-R (4) 

[0061] 

25 wherein R is Ci_ 4 alkyl. 
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[0062] 

Alkali metal salts of p-oxo-p-(2~ 
thienyl) propanal usable in the present invention are 
[0063] 

5 compounds represented by General Formula (3) : 
[0064] 
[Compound 25] 



10 




(3) 



[0065] 

wherein M is an alkali metal atom. 
[0066] 

Examples of alkali metal atoms are lithium, 
15 sodium,' potassium, etc. 

[0067] 

Specific examples of alkali metal salts of p- 
oxo-p- (2-thienyl) propanal are the lithium salt of p~oxo- 
p- (2-thienyl) propanal, the sodium salt of p-oxo-(J-(2- 
20 thienyl) propanal, the potassium salt of p-oxo-p-(2~ 

thienyl) propanal, etc. Among such examples, the sodium 
salt of p-~oxo-p- (2-thienyl) propanal is preferable. 
[0068] 

Methods for producing alkali metal salts of p~ 
25 oxo-p- {2-thienyl} propanal usable in the present invention 



-19- 

are not limited. An example thereof is to react 2- 
acetylthiophene with an alkali metal methoxide in ethyl 
formate (Japanese Unexamined Patent Publication No. 1990- 
202865) . 
5 [0069] 

Monoalkylamine compounds usable herein are 
[0070] 

compounds represented by General Formula (4) : 
[0071] 
10 [Comopound 2 6] 

H 2 N~R (4) 

[0072] 

wherein R is Ci- 4 alkyl. 
[0073] 

15 Examples of Ci- 4 alkyl are methyl, ethyl, n- 

propyl, isopropyl, n-butyl, t-butyl, etc. 
[0074} 

Specific examples of monoalkylamine compounds 
are monomethylamine, monoethylamine, mono (n-propyl) amine, 
20 monoisopropylamine, mono (n-butyl) amine, mono ( fc- 

butyl} amine, etc. Among such examples, monomethylamine is 
preferable. 

[0075] 

Hydrochloric acid salts and sulfuric acid salts 
25 of the aforementioned monoalkylamine compounds can be 
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used as monoalkylamine compounds in the present invention. 
[0076] 

The amount of monoalkylamine is preferably 1 to 
5 mol, and more preferably 1 to 3 mol, per mol of alkali 
5 metal salt of p-oxo-p- (2-thienyl) propanal . Amounts of 

monoalkylamine less than 1 mol are likely to result in an 
impaired yield. On the other hand, amounts of 
monoalkylamine exceeding 5 mol do not exert effects 
justifiable for such amounts, and are therefore not 
10 economical. 

[00773 

Examples of reaction solvents usable in the 
reaction of the alkali metal salt of p-oxo-p- {2- 
thienyl) propanal and the monoalkylamine are pentane, 

15 hexane, cyclohexane, heptane, and like aliphatic 

hydrocarbons; benzene, toluene, xylene, chlorobenzene, 
and like aromatic hydrocarbons; diethyl ether, 
tetrahydrofuran, dioxane, and like ethers; methanol, 
ethanol, and like alcohols; methyl acetate, ethyl acetate, 

20 butyl acetate, and like esters; etc. Among such reaction 
solvents, alcohols are preferable, and methanol is 
particularly preferable. 
[0078] 

The amount of reaction solvent is preferably 
25 0.1 to 30 times, and more preferably 0.5 to 20 times, the 
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weight of alkali metal salt of |3-oxo-jJ- (2- 
thienyljpropanal. Amounts of reaction solvent less than 
0,1 times are likely to make stirring difficult whereas 
amounts of reaction solvent exceeding 30 times are likely 
5 to impair volume efficiency. 
[0079] 

The temperature for the reaction of the alkali 
metal salt of (3-oxo-p- (2-thienyl) propanal with the 
monoalkylamine compound is preferably from 0°C to 100 °C, 

10 and more preferably from 10°C to 80°C. Reaction 

temperatures lower than 0°C are likely to slow the 
reaction rate, thereby prolonging the reaction. On the 
other hand, reaction temperatures exceeding 100 °C are 
likely to result in impurity generation. Although the 

15 reaction time varies depending on the reaction 

temperature, it is preferably from 1 to 30 hours. 
[0080] 

After the reaction, the solvent is distilled 
off, and an aqueous sodium hydroxide solution and an 

20 water-insoluble organic solvent such as toluene or the 
like are added to the reaction solution for phase 
separation to obtain an organic phase. The solvent is 
distilled off from the thus-obtained organic phase, and 
the thus-precipitated crystals are washed and dried, 

25 thereby enabling the ( Z) -W-monoalkyl-3-oxo-3- ( 2- 
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thlenyl) propenamine to be isolated. Moreover, an W- 
monoalkyl-3-hydroxy-3- (2-thienyl) propanamine can be 
obtained without isolating the [Z) -N-monoalkyl-3-oxo-3- 
( 2-thienyl) propenamine above by subjecting it to 
5 reduction. 

[0081] 

[Examples] 

Examples are given below to illustrate the 
invention in more detail, but the scope of the invention 
10 is not limited to these examples. 
[0082] 

Example 1 

88.1 g (0.50 mol) of the sodium salt of f3-oxo-p- 
( 2-thienyl ) propanal and 168 g of methanol were introduced 
15 into a 1-liter 4-necked flask equipped with a stirrer, 

condenser, thermometer and dropping funnel. 87.8 g (0.50 
mol) of a 38.5 wt.% aqueous monomethylamine hydrochloride 
solution was added dropwise at 25°C over 20 minutes. 
After the dropwise addition, reaction was carried out at 
20 30°C for 5 hours. 

[0083] 

After the reaction, methanol was distilled off, 
and 121.4 g of a 3.1 wt.% aqueous sodium hydroxide 
solution and 100 g of methyl t-butyl ether were added for 
25 phase separation. The solvent was distilled off from the 
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organic phase thus separated, and the thus-precipitated 
crystals were filtered. The crystals thus obtained were 
washed twice with 100 g of ethanol and dried, thereby 
giving 62 . 5 g (0.374 mol) of (Z) -W-monomethyl~3-oxo-3- (2- 
5 thienyl) propenamine. The yield thereof based on the 
sodium salt of [3-oxo-|3- (2-thienyl) propanal was 74.8%. 
[0084] 

The (z) -W-rnonomethyl-3-oxo-3- (2- 
thienyl) propenamine was identified due to the following 
10 properties exhibited: 
[0085] 

Molecular weight: 167.23 
Melting point: 85.3°C to 86.4°C 

Elemental analysis: C, 57.23%; H, 5.55%; N, 8.38% 
15 (theoretical value: C, 57.46%; H, 5.42%; N, 8.37%) 

Infrared absorption spectrum (KBr, cm" 1 ) : 3230, 307 9, 3064 
2929, 2904, 2813, 1629, 1552, 1513, 1488, 1427, 1413, 
1351, 1290, 1251, 1234, 1176, 1145, 1093, 1060, 1012, 979 
954, 856, 842, 759, 740, 698, 663, 565, 468, 453 
20 1 H-NMR spectrum (CDC1 3 , TMS standard) 5 (ppm) : 9.90 (b, 
1H), 7.54 (dd, 1H), 7.45 (dd, 1H) , 7.06 (dd ( 1H) , 6.85 
* (dd, 1H), 5.57 (d, 1H), 3.05 (d, 3H) 

[0086] 

Example 2 

25 8.7 g (0,052 mol) of ( Z) -tf-monomethyl-3-oxo-3- 



-24- 

(2-thienyl)propenamine as obtained in Example 1, 6.2 g 
(0.103 mol) of acetic acid, and 42 g of toluene were 
introduced into a 300 ml 4-necked flask equipped with a 
stirrer, condenser, thermometer and dropping funnel, and 
5 heated to 50°C. After adding 0.983 g (0.052 mol) of 

sodium borohydride, reaction was carried out at 80 °C for 
2 hours . 

[0087] 

After the reaction, the reaction solution was 
10 cooled to 25°C, and 30 g of a 12.5 wt.% aqueous sodium 

hydroxide solution was added thereto for phase separation. 
The solvent was distilled off from the organic phase thus 
separated, and the thus-precipitated crystals were 
filtered. The crystals thus obtained were recrystallized 
15 in a mixed solvent of toluene and heptane {weight ratio = 
1:3), thereby giving 6.5 g (0.039 mol) of N-monomethyl-3- 
hydroxy-3- (2-thienyl)propanamine. The yield thereof based 
on (z) -N-monomethyl-3-oxo~3- (2-thienyl) propenamine was 
75.0%. 
20 [0088] 
Example 3 

88.1 g (0.50 mol) of the sodium salt of p-oxo-p- 
(2-thienyl) propanal and 168 g of methanol were introduced 
into a 1-liter 4-necked flask equipped with a stirrer, 
25 condenser, thermometer and dropping funnel. 176.2 g (0.50 
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mol) of a 38.5 wt.% aqueous monomethylaraine hydrochloride 
solution was added dropwise at 25°C over 20 minutes. 
After the dropwise addition, reaction was carried out at 
30°C for 5 hours. 
5 [0089] 

After the reaction, methanol was distilled off, 
and 400 g of toluene was added for phase separation. The 
organic phase obtained by phase separation was returned 
to the flask, and water was distilled off at 110°C. 

10 Toluene that had been distilled off during distillation 
due to azeotropy with water was separated from the water 
and returned to the flask. The organic phase was cooled 
to 25°C, mixed with 60 g {1.0 mol) of acetic acid, and 
heated to 50 °C. After adding 18.9 g {0.5 mol) of sodium 

15 borohydride, reaction was carried out at 80°C for 2 hours. 
[0090] 

After the reaction, the reaction solution was 
cooled to 25°C, and 290 g of a 12.5 wt.% aqueous sodium 
hydroxide solution was added thereto for phase separation. 

20 The solvent was distilled off from the organic phase thus 
separated, and the thus-precipitated crystals were 
filtered. The crystals thus obtained were recrystallized 
in a mixed solvent of toluene and heptane (weight ratio = 
1:3), thereby giving 61.6 g (0.36 mol) of w-monomethyl-3- 

25 hydroxy-3- (2-thienyl)propanamine. The yield thereof based 
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on the sodium salt of (3-oxo-p- (2-thienyl) propanal was 
72.0%. 

[0091 

[Effect of the invention] 
5 The present invention provides a process for 

producing an W-monoalkyl-3-hydroxy-3- (2- 
thienyl) propanamine in an industrially inexpensive and 
easy manner, which is highly reactive and useful as an 
intermediate for various pharmaceuticals, and a 
10 production intermediate thereof. 
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[ Document Name] Abstract 

[Abstract] 

[Object] 

An object of the invention is to provide a 
5 process for industrially inexpensively and easily 
producing an W-monoalkyl-3-hydroxy-3- (2- 
thienyl) propanamine, and a production intermediate 
thereof. 

[Method for Achieving the Object] 
10 A process for producing an W-monoalkyl-3- 

hydroxy-3- (2-thienyl) propanamine represented by General 
Formula (2 ) : 



15 




(2) 



wherein R is Ci- 4 alkyl, comprising the step of reducing 
(Z) -W-monoalkyl-3-oxo-3- (2-thienyl) propenamine 
represented by General Formula (1) : 



20 




(1) 



wherein R is as defined above. 
[Selected Figure] None. 



